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; e3ezcM_4" X$ab6&cTzcUcL UNI T CONSTRUCTI ON METHOD BACKGROUND OF THE

"I \VENTI ON 5 Fi eId of the Invention The present invention relates to a

W nethod of cons ilding, and in particular,
. construction Miﬂmﬂ@m h a building is constructed m mmm’%

I unit
plurality of rectan | | ow box-shaped units that are nanu l@’red in
10 advance. Descri pt48h of the Related Art In this type of

construction nmethod, a building is constructed by on-site assenbly of the
uni ts manuf act ured in advance according to predeterm ned standards, 15 and
it allows reductions in bothiii¢ EORETRUCHNON PETIRGpand in costs in
conparison to the convention construction nethod. Thus, the construction of
bui | di ngs having a snall-scale and sinple structure such as detached houses
has beconme nore w despread than conventionally. In addition, recently there
has been a trend to apply this e of unit con ion method to
conparatively | arge-scal e &A%%&UWQF&ngimﬁ&MO | nvestigations are
bei ng carried out on constructing buildings such as condom ni um resi dences
by fabrdcating in advance rectangul ar hol | ow box-shaped units nade of
concrete, and connecting themin plurality in both horizontal and vertical
di recti ons Fi¢loweverInvestion t he unit constructi on nethod described above is
applied to buildings nade of concrete, each of the surfaces of the units

made of concr etehdBredenb hivértiGPRIESIEE xﬁag&i @tedonst@u@mgwmﬁdi@hhn@inate
However, this type of operation is not always 2 easy to carry out. In

parti cul ar ahRula 915605 i B RAGR IR RHIEH BOGiaih0B BhohRiedyipt the

degree of i'on of the cated 1n advance 'S on-site

k b d thu t . .Th d t
Fobri oot ) oeBnndinE SRS JrleSanet el BOAGY BT SHiien TS el ettt ' ¢ e

interior flnlshlng work on the unit as well have 5 been consi dered.

HowevelO i BdY#IC8 case, in order to apply this type of unit construction

met hod to buil dings nade of concrete, it is indispensable to develop an
effective nmethod of connecting the units together reliably and sinply using
only operations that are carried out outside of the unit because carrying
out the op®eatiigionodf thoRakeddisg t he units

In this type of unit construction method, a building is constructed by on-site
assembly of the units manufactured in advance according to predetermined standards,

15  and it allows reductions in both the construction period and in costs in comparison to the
convention construction method. Thus, the construction of buildings having a
small-scale and simple structure such as detached houses has become more widespread
than conventionally. In addition, recently there has been a trend to apply this type of
unit construction method to comparatively large-scale buildings made of concrete.

20 Investigations are being carried out on constructing buildings such as condominium
residences by fabricating in advance rectangular hollow box-shaped units made of
concrete, and connecting them in plurality in both horizontal and vertical directions.

However, when the unit construction method described above is applied to
buildings made of concrete, each of the surfaces of the units made of concrete must be

25  connected together in an air-tight state. However, this type of operation is not always



.together frominside the unit is difficult. 10 SUVMARY OF THE I NVENTION I n
consi deration of the above described problens, a first aspect of the
invention is unit construction nethod conprising the steps of fabricating
i n advance rectangul ar hol | ow box-shaped units nmade of concrete and
connecting these units in a vertical 15 dRrection, a horizontal direction,
or both directions, thereby constructing a building, conprising the steps
of provi di ngagnoeagaounyg I uitivalat,an 1o tyPpe of uniy comerudtion siethodethbaighenthbhe
exterior surface of the units in advance; and connecting together and

I ntegrati ng yiidofeddf drpMicntreh ENERIMIERRLeddR WlesBYs, HRSSE8lid Work R cexéLr | or

surfaces of the units together tightly, and thus, the connection operation
bet ween t he i e ri n r Qo . i . e
nas the supfitstd afiftuiids Bl o Chrelbre i Wi bRt RS LRNT
be made sufficiently high and the thickness can be decreased.becayse the
ity | SRR FAHOEH B BN OGPk GRSl hegd
thus the unit can be nmade |ight weight. According to the second aspect of
t he pres&nt bgeneansidered. t fitowaver itiseasedn poder Xbappdy Hosltype eberit eqpstractidie
first aspect conprising the steps of formng a shearing cotter in 3

advance to setheel taduddings gage of carydte a6t Brindikgensatiletd davekprahadfective hethbd
sides of the units to be connected together and connecting together and

i nt egr at i ngof Sennebtingthe nas &gather felliablyRn@irisls using dhiyshetdtiofs tHabaien t he
i n-plane direction by using said shear cotter and said hardening filler by

COMPr €531 0N kaehi (s iSP Mt RARIEARRD U3 B opelabENididolig! BE unifs and

thus the units can rel1ably and rigidly connec y an extrenely easy

and sinple kan. . rdi ng. t.a.t third aspect of the present

i nvention, Rﬁ%ﬁﬁ%Pgnhgé@ggﬁhngﬁd lfﬁgd according to the first or the
secondégfpect conprising the steps of providing a connecting nenber to
serve an engagi ng device in a recess on the external surface of 10 both

units that are to be connected together; and overl appi ng both connecting
menbers inside said recess andUMMAEN OhgTHEB JEVENTI integrating the
units by engagi ng these connecting nenbers using the hardening filler that
fills the recess, Imeansidetmionlod therdbose desnibbdpwblenes & didst tasygpet bibthe iredentidxk y
and rigidly by an extrenely easy and sinple operation. According to the

f ourt h aspeitunifcontu@ionseéthod sotepridignthetsteps dn fabricmirgs ihwdyames rddarpRianod

according to any of the first through third aspects conprising the steps of

hollow box-shaped units made of concrete and connecting these units in a vertical

15  direction, a horizontal direction, or both directions, thereby constructing a building,
comprising the steps of providing an engaging device for connecting the units together
on the exterior surface of the units in advance; and connecting together and integrating
units by using this engagement device by fastening the exterior surfaces of the units
together tightly, and thus, the connection operation between the units can be carried only

20  from the outside, and therefore has the superior effects that the degree of completeness
of the units can be made sufficiently high and the thickness can be decreased because the
rigidity is increased due to the integration of the engaging parts, and thus the unit can be
made light weight.

According to the second aspect of the present invention, the unit construction

25  method according to the first aspect comprising the steps of forming a shearing cotter in



providing a recess and an anchoring nenber disposed inside this recess to
serve as an engagi ng device on the external surface of one of the units
that is to be connected; and disposing an anchoring nenber inside said
recess on the other unit project, and connecting together and integrating
the units by |apping both of the anchori @y nmenbers 20 inside said recess
and fastening these anchoring nenbers by a hardening filler that is filled
into the regkasce tbRervely an engepiig duyicena thotxaeratsungcd tre bothisides ofitiet unfiras t he
units can be connected together reliably and rigidly by an extrenely easy

and si npl e @RRIBhAGIE t %&ﬁéﬂnﬂ&oﬁﬁ’cc&lﬂgtcfgefﬁehal@cﬁiﬁ atftg thb @nitMeNdtat@hat t he
unit construction nmethod according to any of the rst t hrough fourth

aspect s CO[}HPblﬁEQ%}eBHﬁ%%ﬁ&tﬁhﬂlfthe Iﬂf@' F(,gdlgec%gn %ﬁe('s:@g 5% HGRYG doftbLarddSid

ext er nal ace e un e con as an engagi ng
orci ng bar, on t he ot her,

thi s spl | ode R frapmoress(an BarEes TG VB GdSReh TNt ioioring M ho

units by inserting and engaging the end of this reinforcing bar in sald
splice 5 ee&ﬂé,thwgeﬂlnu%cat g‘tls apG HEly comnpeted By an Sﬁé%fﬂ@b’ easy| ngigpland
rigidly by an extrenmely easy and simpl e operation. 5 BRI EF DESCRI PTI ON OF
THE DRAW NG®eFitign. 1 is a schematic drawi ng showi ng the first enbodi nent of
the present invention. Fig. 2A and Fig. 2B are enlarged draw ngs of the

essential el ement&ccotdingi@the Ihitdaspeclrod\ e gressnoidveatial) tgxaipeanseictmnot her
shear cotter of the sane. Fig. 4 is a drawing show ng an exanpl e of anot her

shear cot t gfieBha hiBrEagT thE'stt o} thcscoflf AbAGoRBRAMND I e R TRbAAR 2not her

shear cotter of the sane. and Fig. 6B are sChemat awi ngs

Showi ng_ angl Betc SRS se%.%ger j r%gﬁ?tde{r@é/ﬁ?& s oHIpElfhorny Litede of

schemati c I’aWI n ow ng ano sent I nventi on.
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of the 20 manufacturing nmethod of the unit in the present invention. Fig.
10A, Fig. fogde saidiracess andgonngciing togsthey §n<§w&ﬂrﬁ@&tﬁ@ UBKHRY engagmeshese Fi gs.
11A and 11B are diagrans for integrating two panels by jointing ends of
connecting members using the hardening filler that fills the recess, and thus the units can
be connected together reliably and rigidly by an extremely easy and simple operation.
According to the fourth aspect of the present invention, the unit construction
15  method according to any of the first through third aspects comprising the steps of
providing a recess and an anchoring member disposed inside this recess to serve as an
engaging device on the external surface of one of the units that is to be connected; and
disposing an anchoring member inside said recess on the other unit project, and
connecting together and integrating the units by lapping both of the anchoring members
20  inside said recess and fastening these anchoring members by a hardening filler that is
filled into the recess, thereby connecting and integrating the units, and thus the units can
be connected together reliably and rigidly by an extremely easy and simple operation.
According to the fifth aspect of the invention, the unit construction method

according to any of the first through fourth aspects comprising the steps of: boring a

25  splice sleeve into the external surface of one of the units to be connected as an engaging



«bot h panels. 25 DETAI LED DESCRI PTION OF THE I NVENTION 5 An enbodi nent of
the present invention will be explained while referring to Fig. 1, Fig. 2A
and Fig. 2B. Fig. 1 is a schematic drawing showi ng the situation in which a
building is constructed by horizontally stacking and connecting the
rectangul ar hol | ow box-shaped units 1 tha# are made of concrete, and Fig.
2A and Fig. 2B are 5 enlarged drawi ngs of the essential elenents thereof.
Unit 1 in thkievieeesdrihsestii®thersad of @ a¢ipforcieg bar dnl thepthst ahit thto shicspliceslyesd ab
3, and wall slabs 4, each nmade of concrete. Furnishings have al ready been

di sposed t hexGb, al¢bnnk&irgtophbamdifeprafiAs fHeQMlitd Bl insbﬂiﬂg%dléh%@g@x’fg the

enbodi nent, the units 1 showmnin Fig. 1 are sequentially stacke

hor i zont al | v, ey GONRREIAR: bAH A3 sHAAMleck. il A0tk Elrthe RBnedilP

connecti ons ween e uni are carrie y conpression
attaching the ceiling,sl .3,0f the unit 1 on the bottom.and the floor slab
2 of the unit?gegwr{ﬂéa%{)b@acﬁggxﬂ@t%arntedqrcg{elya%ay_aL Tlﬁlé’fee‘fﬁfr‘?t}ﬁ“egral |y engagi ng
the ceiling slab 3 and the floor slab 2. Shearing strength is provided to

t hese en@aging surfaces in the in-plane direction by formng in advance
shear cotters 6 as engagi ng devi ces at necessary |locations on the exterior
surface of the ceiling sl aBRERBDESORIPTION OFSTEE DRABINGSf i cal | y, as shown
in Fig. 1, Fig. 2A, and Fig. 2B, relative projections 8 are 20 forned

bet ween these rec@#gdsis 4 sbiyerhdtRsdrawipahs®ing Ahofitsd gmbodifsht af the pusknt
intervals on the outer periphery of the ceiling slab 3 and the outer

peri phery of,JeRgof! 00r slab 2 of the units 1, and the shear cotter 6 is
formed by these recesses 7 and projections 8. In the case of the exanple

hown in the figures,,the hdi 0N n t . r ters 6 on
;ot h s: des ar eI ggtﬁé &&prf%%g?%%:gper%éagrégdeérg%&? 0? Lhee egg?rﬁ%lgﬁgergﬁg%' 3 zppose
t he proi(gcti ons 8 _of .t.he fl oor Eilbab 2, and

, t the sane tine, fhe
roj ectFons 8 of FHe JdapdrREREEpV e sa8ar g sRULECTER SPIGH of B SHMor sl ab
2. Moreover, if these shear cotters 6 can exhibit effective resistance in
the direction in Wi§ &isarsawingshovipeas example of grothprshearepitenpkihe samnes
pointed, linear, or a grid shape. In addition, these shutter cotters 6 can
be provi ded 6 Fig. 5 is a drawing showing an example of another shear cotter of the same.
Fig. 6A and Fig. 6B are schematic drawings showing another embodiment of
the present invention.
15 Fig. 7 is a schematic drawing showing another embodiment of the present
invention.
Fig. 8 is a schematic drawing showing another embodiment of the present
invention.
Fig. 9A and Fig. 9B are schematic drawings showing one example of the
20  manufacturing method of the unit in the present invention.
Fig. 10A, Fig. 10B, and Fig. 10C are drawings showing the same in detail.

Figs. 11A and 11B are diagrams for integrating two panels by jointing ends of

both panels.

25 DETAILED DESCRIPTION OF THE INVENTION



.across the entire surface of the ceiling slab 3 and the floor slab 2, but
as shown in the figure, providing themat the peripheral part where the
shear stress is nost intense is usually sufficient. As shown in Fig. 2A in
t he operation of connecting above-described the units 1 5 together, nortar
5 is spread at a predeterm ned thickness @ver the entire surface of the
ceiling slab 3 of the bottomunit 1, and thereupon, the top unit 1 is

suspended and | owaneghbodligért by thegfesehoimentionkvigl befpldinee winitd @ferfing &
trapped in the recesses 7 due to the dead weight of the top units 1, and in

this state, plhe gigl SANMMTHIADE ang 1 Re dchaRkiSiaRing sﬁﬁb@ziﬂ%‘%@gfté‘édo\ﬁ igngaged

by the nortar 5in a state of conpression attachment due the 10 nortar 5

har deni ng, %ﬂgcptatﬁ{il%%its tﬁg stRRd rbly%'agz &X\ﬁ)? stﬁ'&!i{ng aex}]ng%ﬁfﬁﬁlghﬂg i‘e%?aln:gxlar

connect ed togethe rore, the Shearing s he” I n- pFane

direction ( horizontal direction f the engagj rfaces .I.s

suffici entlb&&}’ﬁgﬁﬁﬁ}é"é’ﬂgﬂf)lt% ﬁ?ﬁéé‘ﬁ ‘I‘fg‘(lfp?ﬁﬁ?retén?fgi ]%‘%ef‘gé‘ﬂ Efg'@b[atr‘érs 6 and
the nortar 5 that is interposed therebetween. In this manner, according to
t he uni t copdenged drapAngheafibiessentiah elepicatsdhercals iUnjtehin Ba praseatiengodimert
extrenely sinple and easy operation, the units 1 can be reliably and

ri gi dly concenprésts tdlpet flab 2, acalifigislbindy anolrvegll slabs 4 epcdrmaddd ef ¢comereda.ry out
this operation conpletely fromthe outside of the units 1, and any
operations Fiaistengshevdilidady bedrrdiSused Slepdil, a0 TREMSHRMNaE bedbbiried bud. S
possible to sufficiently increase the degree of conpleteness of the unit 1,
and thus this typ i ts) g : i

applied to a lar g@_t@%g@éx&gﬁﬁgiﬁ%&ﬁnﬁggﬂgﬁ@ %%ﬁ?@g%u%?ﬁg Jﬁgﬁgl?yiﬁhé{%eﬁe
above-descr e he i1 1 ng .S d,the ;fd.o | & be

regar ded asﬁ%‘ﬁz@nﬁaﬁiﬁg h%tgg%ntfggdt ?%‘é‘?ﬁ Sasil Q\Qrgf? ¥ g’% 8?" aa\%fj;ﬁ l$'%Bé§1}ea%)é1§e‘ggo r?lts he shear
cotters 6 and the nortar 5, and therefore, the ceiling slab 3 an e floor
sl ab zslé’an WRAEHBCSHITHLS 176 cagied OpR FAmPIETFPALAGNIRgE | e?lb‘?g %I%ég Gftmﬂ‘tes 1
can be decreased. This neans that in the 25 conventional technol ogy, the
ceiling sl a#niBl gndhe bpstop anskthe flgpr slaty? of herunitonsting éopagsingmprar 5,2n8ct i vel y

i ntegrated when they are stacked in an air-tight state, and thus the

ceil i ng sl athe@bamicgrakdy éngagimgshatbeilingshadand theufdaanskbldy iShdepepsismgihis and
therefore their respectively required thickness nust be optimally set

i ndependent prgvideld eethese erigagihp suipi@s entheaphuaie d@étionieiorhiig iaadbiameg sl ab 3
and the floor slab 2 are stacked and integrally 5 engaged, they behave as a

unit and t haesbdotiehes &9 Gigdhihy dbvictd i MBSy 10dAHEns dre ERRABESUrFR: bhtiekness
can be decreased by an anmount equivalent to that increase in rigidity.

Concretigl vy, L6 9k did b having a Young's coefficient E, width b,
and t hi cknecscslﬁfﬁslrstg%e%rglgg{ﬁ)togcsiﬁha 10 E~I = E~bh2/6, and the rigidity in

the case that t WOSpSelm Pcsall)%rags cgv%(l: 1kn 1g! i Prig.pfﬁesa?lgtﬁgd. 2@,’ relative projections 8 are

formed between these recesses 7 by these recesses 7 being formed at equal intervals on
the outer periphery of the ceiling slab 3 and the outer periphery of the floor slab 2 of the
units 1, and the shear cotter 6 is formed by these recesses 7 and projections 8. In the
20  case of the example shown in the figures, the positions and shapes of the shear cotters 6
on both sides are set such that the recesses 7 of the ceiling slab 3 oppose the projections
8 of the floor slab 2, and at the same time, the projections 8 of the ceiling slab 3 oppose
the recesses 7 of the floor slab 2. Moreover, if these shear cotters 6 can exhibit
effective resistance in the direction in which the shear force acts, the shape can also be

25  pointed, linear, or a grid shape.  In addition, these shutter cotters 6 can be provided



.15 2 E~l = E~bh2/3. Thus, when their rigidities are equal, the rigidity of
"one slab having a thickness h~ and the rigidity of two slabs having a

t hi ckness h2 are represented by: 20 E~bhl 2/6 = E~bhz2/3, and hl2 = 2h22,

t hus h~al. 41h2(h2~0. 71h1). 8 A concrete nunerical exanple is provided as
shown below. Since the rigidity obtained 6y stacking two sl abs, each having
h2 = 100 mm (that is, total thickness is 2h2 = 200 nm is equal to the
rigidity of ;q86 b akiRavimae b cé‘iﬁhg gD 3tdA8 thfisdReDD, 8Lt Ah@oGany et i onal
structure enploying the ceiling slab 3 having a thickness of 100 nmand 5
the floor slkah 2 I: e, .thi . nm
when t hey a%‘g&lehP Q’g}r/dé@%%‘teg‘mﬂﬁ@%ﬁ é;r 3%%‘% ért Sx%gﬂgg%a? %f({:sggsgrgggd#‘t%{l%é}cei ling
slab 3 and the flo rlng slab can be reduced to 70.5 mm. Accordingly, the
total thickHERYYSUHIGRIY equced by 59 mm Thus, the total weight of the unit
1 is reduced and the cost of the unit is also reduced and it is thereb¥
possi bl e to obt ai AsaRownin Eige P, Hethe opersiien af ¢onaeqiing|abayg-eescrigediheamity110

i nprove the operating efficiency. Moreover, it is possible to conpletely

i nt egrat® t wgetlenmsortes Shiesprgadh 2t apréd@edmined thicknesgrover the entrepasfacddithe | n t he
case that the finally required slab thickness hl is, for exanple, 100 nmm

it is possibifing SlabBioAitke Bottdndbnidayididharchpors Kitasp uph 1196uspbhdeddinbavi ng a
rigidity equal to that of a slab having a thickness of 100 mm by

i ntegrati ngjdwied! aﬁ%r&g/?g's {HoWind Fag N, g&‘e’\‘ﬂéﬁar@ is¥Appel intRe AReQBOPALIRN  Of
the present 1 nvention hds been explai ned above, but this enbodinent 1s only
one exanpl e el t. ny ion.is.ngt, | hmi.ed he 0

enbod mont - Hrerd SR BERR ob THEGH 00 i Bl e M PR Kot 2
applications and to chan the structure for various structural desL ns.

For exanpl e2CRE8EHESPE tbé(rtge BOLALWP 3 HRES GAMPESHPR attachpgnidyg tog ‘gan

al so be used advantageously. The 20 shear cotter 6 shown in Fig. 3 forns
rel ati viD r eB&iges hardsaingediidl thpisby by eener end logvepynito} pierraeqhenicaldy camsctgd on
the ceiling slab 3 of the unit 1 (that is, in the parts other than the
shear cott etogbthet. hdFurtheokoresthe shearing strength mythelisdplade idirectimno(tter hartzantat hat
shown in Fig. 2) and the projections 8 and recesses 7 of the ceiling 3 and
the floor 2dirasipaysf theleygapnosefeach soffftidntlylghatahived BeBetweed tiruppessiewn i n
Fig. 4, the platform shaped projections 7 are 25 formed on both the ceiling

slab 3 and [d¥erkh@Pto®érd add thdimbher SHRALs ifelfoséd Be@bOWReh.N
In this manner, according to the unit construction method of the present
15  invention, with only an extremely simple and easy operation, the units 1 can be reliably
and rigidly connected together, and furthermore, it is possible to carry out this operation
completely from the outside of the units 1, and any operations inside the unit 1 are
completely unnecessary. Thus, it is possible to sufficiently increase the degree of
completeness of the unit 1, and thus this type of unit construction method can be
20  effectively applied to a large-scale building made of concrete.
Furthermore, in the above-described case, the ceiling slab 3 and the floor slab 2
can be regarded as one slab because they are structurally integrated by the shear cotters 6
and the mortar 5, and therefore, the ceiling slab 3 and the floor slab 2 can be made thin,
and as a result, the dead weight of the units 1 can be decreased. This means that in the

25  conventional technology, the ceiling slab 3 and the floor slab 2 are not considered to be



9 Fi'g. 5, recesses 7 that have simlar sem-circular shapes are forned. All
of these enbodi nents described attain the sane effects. O course,
irrespective of the shape of the shear cotters 6, the position and range
can be suitably set depending on the anti-ci pated shear stress. 5 In
addition, in the enbodi rent descri bed above, a nortar 5 is used as
hardening filler that is interposed between the units 1 to attach them by
conpr essi onactiyely integratad; whenithewareistackes isgmnainight sightg aad thigdhges g sigh p| i ng
t he space between the units without a gap remaining and allow ng the nortar
5t 0 har den anlithe 8boryslal 2 behdveistrietntally edeperstendy gnd theaefobethpirgeipdetivelt he
invention is not limted to the nortar 5, and for exanple, various types 10
of adhesi vegquif@isthitknessmiidhBe bptiBalbpset helepardntl N eHokeighelhaplescrexanpl es
to be used in place of the nortar 5 is CRC 30 (Conpact Reinforced

Conposi te) Qhbddithent WBediBRe IR SPIHMPAIALE ABROFA Lare ikedOnd hiédtalty t T a- hi gh
strength fiber reinforced conp§5|te made of special high grade cenent,

aggr egat-e, 1 Xt Wr ter.r i nt ... hi or. ce _wat er

Faduci ng. agiruct ed pefinedRSnic iorte ARl MesREid o AR "an
fibers which include ultra %igh strﬁngth steel fiber or other fibers. In
general , CRESPSEUYRADICkNGRsGan be SREATSCH DY 38 AMOLBY GRIVAS {Q RS INCEEE® than 20%
and has a conpression strength of over 100N nmmR2. The joint strength of CRC
30 is arour®i9s.N mmz, when the conpression strength is 130 N m®2. 20

Furt hernore, above only an explanation of the case in which the units 1 are
connect ed when stGukedelytharigolityodatskb kivingat Yomgsasefimemt Ex plidthipednd but i n
the case that the units 1 are connected in a vertical direction, of course
the si de wahicksdsalhds feptdsahited 6ym t he units 1 can be sinmilarly connected
together and integrated. In addition, in the case that there are nenbers
correspgnding to pillars and beans in the units 1 and these 25 nmenbers nust
be connected together, these nenbers can be connected together and 10
integrated in a ﬁigi%ﬁ;:&pnner. Above, an enbodi ment and nodifications

t her eof have beerr ex Aﬁ ed, and bel ow ot her enbodi ments will be descri bed.
Fig. 6A and Fig. 6B show an exanple of a three-dinensional structure by 5

- engaging iron reinforcing bars 11 as connecting nenbers in the recess 10 as

an engagi ng device for connecting units 1 in both the horizontal and
vertical diapdéhe igidity Bpiliecagedhatityo stabs grecitackedisRepres@med byi t he engagi ng
device in the present enbodinment, a recess 10 is formed on the outer
surface of the peripheral edge of the ceilings 3 of both of the units 1,
and at the sane time, reinforcing bars 11 are provided so as to project
fromeash of theifjrecgdpes 10 into the other unit 1 side, and the dista
end thereof is disposed inside the

Thus, when their rigidities are equal, the rigidity of one slab having a thickness h; and

the rigidity of two slabs having a thickness h; are represented by:

20 E-bh;%/6 = E-bh,%/3,
and
hy? = 2h,?, thus

hy ~ 1.41 h, (hy =~ 0.71 hy).



.recess 10 of the other unit 1. Both of the reinforcing bars 11 overlap in
‘the recess 10, and they are engaged in the formof a lap joint by the
nortar 5S5that fills '"the recess 10. Thereby, both of the units 1 are
connected and integrated. Wien the aforenmentioned CRC 30 is applied to the
unit 1 in the connecting 15 structure shdwm in Fig. 6B in place of the
nortar, the foll ow ng advant ageous effects are confirnmed. (1) Since the

ceiling and the fphQ@hcife duiferidal SenHITRIOROM ashdWwhdelovar Sih@ e dghlitys! abs
having a thickness of 100 to 120 nm it is desirable to formthe connectl ng

recess as S@LIBC@B%g@g@hgg&o sl\é'eg%aéﬂ’@vg,ggofeﬁ-y@@ Ang 81188 e if 56 ik

can be an appro I mension ecaljse necessar

of 15 covaibEnye sfehe e i a@ﬁ%hﬁgﬁlgh&”—%&‘i @%rtm“bihs?&%a?”ﬁ?er

the dianeter of the reinforcing bar (2) is desirable to produce t he
t hree di meneanyARIHONRbSINCEUTGCHIRIOYiRg g‘ﬁé’?’tlmgélaﬁﬁ lgvinga thirkneszof 360 mpapd al can
be solidified within half a day, the three dinensional nodule 25 can be
const r uét edtheifloli slab 2daying thd thigkess af 1i08mah €4ni euleduded té il#] mnf wherdwypre, a
nortar Sin the recess, because many reinforcing bars are crowded in the

recess. Howawgrated,twiielc Quppsste sy edoh thickhest bethe @eitimg slbedardRbe 80oiisg slsted,
because it is possible to arrange the reinforcing bars in one plane w thout

crossing eagh Rik8iceR o b@@%ﬁ‘;ﬂ ABriin Pyvﬁn@ (DELAMERR RS b r&ivced f)j( kb npi | e
the reinforcing 5 bars on bot recesse are separated. (4) Since the CRC 30

mortar Shasl"]?l]s h%rfolTaLw Xf t\ﬂh %gltfll 1L Ledugecf Q‘l% the ?ﬁs? %g thfe umt.ls 91%8 %é(gllcgd £n fill

CRC 30 eveninto a narrow recess w VOI

t herefore, . uns II erator is able to car t th filling

oper ati on. ? tﬂ@ieHXgoﬁsﬁé Wfrﬁ?lc SaS\S’P%té%ﬁgucé 6‘1 ‘fvﬁlé:h\)\%?el@? ‘®ont ent
thereof is |low, it is 10 possible to appl the CRC 30 material to the
jointind r e‘&l%ﬁveo‘#‘etoﬁéfailﬂg é@lcéﬁnﬁiénsMQFFé?chrnﬁdilP@SW@c RRMI S ekyi PG LR Bi9g h

hol es (no-|eakage) even when applied to the finished surface. . , .~ (6)
Since a t hrddasdisibeingihared.S hifiiniegrtion epdssiblsgr dn t oase thatnthe finhly teqp@cd od by
use of the CRC 30 material, it is possible to denolish and dismantle the

t enporary msdbtethickingsslh is;sfeﬂeﬁaﬁrplaammhmgit is@ssibleuto abyini slab@avingal e wi t hout ..
delay. In Fig. 7, in the case that the units 1 are simlarly connected

hori zont al Itmcqtﬂ@hs\b@noo &ith ladd havihe e @it Gqual B o8 dlabhal i@ aQHicRAesS Uf f ace
of one of the units 1 (the bottom
100 mm, by integrating two slabs each having a thickness of 50 mm.

15 An embodiment of the present invention has been explained above, but this
embodiment is only one example and the present invention is not limited by the above
embodiment. It is possible to modify the above embodiment for various applications
and to change the structure for various structural designs. For example, the shear
cotters 6 shown in shown in Fig. 3 to Fig, 5 can also be used advantageously. The

20  shear cotter 6 shown in Fig. 3 forms relative recesses 7 between the projections 8 by
forming projections 8 on the ceiling slab 3 of the unit 1 (that is, in the parts other than
the shear cotter 6, the thickness of the ceiling slab 3 is thicker that that shown in Fig. 2)
and the projections 8 and recesses 7 of the ceiling 3 and the floor 2 respectively oppose

each other. In the shear cotter 6 shown in Fig. 4, the platform-shaped projections 7 are

25  formed on both the ceiling slab 3 and the floor slab 2.  In the shear cotter 6 shown in



.unit in the figure) and an anchoring menber 12 is provided in the recess 10
"thereof as an engagi ng device for engaging the units 1 together
horizontally. In the other unit 1 (the 20 top in the sane figure) an

i dentical anchoring nmenber 12 disposed in this recess 10 projects, and in
the recess 10 both the anchoring nenbersgl12 are horizontally |apped, they
are engaged in the formof a lap joint by the nortar Sthat fills the recess

10, and th?f 9yrerc&‘§ J‘E?héveasrl 1151%%%1%91& EOgE toekd Nigpsehed. In this

case, an an orlng part t |s |ntegra y fornmed on the distal end of
t he reinforci uut Akean N

The above- 8@@8& Ef(feﬁfr %ﬁt %?C noe lrfcfsé Ctlygggﬁjnggg%ea(r%rl ed
out by use of CRC 30 in Iace of m)rtar 30 IS used the

pr ef er abl ethersheaitcotigisd, Hlftlalsﬂ@& 25¢ TRREEGRp 88‘“ t depopdige e he ceiling

and the floor of the three-di nensional nodule 1 are formed by 5 sl abs

havi ng a t hitodipatedshehr 466s.t o 120 nm it is desirable to formthe connecting
recess as snall as possible. Wien CRC 30 is used, one side of the recess
can be mn appr opin additish, e tigieptbodimahdescribdd abovece aisar A iewed s Aayening
structural strength can be obtained when a reinforcing bar with a dianeter

of d is coygeedaby 1ﬁe198§%d3&tﬁkéﬂt%'ﬂﬁ1t§‘@‘{é a@acﬁ tﬁdrﬁgyeémbﬁambh RS el Of
the diameter of the réinforcing bar. (2) is desirable to produce the

be ol 1 dif g%%‘? Bi B8 R, Bt 8P ﬂ"‘é%%ﬁg%@;&%ﬁ% FhoShafes SAuBEE £EdR can
; f
rortar s nrectnigaad sy ines i mofiah§iotardmgpbil’ bt VNSRRI Fhe

recess. Fbmever it becones easy to fill the recess when CRC 15 30 is used,
because i t D¢ Brqyéses; tiednyestian isp dintited tp dheMBFLET h gn® STSXAMPIEn ¥aHPUSAEPSY t hout
crossi ng each other or bending, and it even becones possible to fill while
t he relthf ontadigsives, sestms, bothk likeces beysedk e separated. (4) Since the CRC 30
nortar Shas a high fluidity when filling the recess, it is possible to fil
CRC 30 even i nt oOae i ptdferablardamples ebe esedds plaicé bbthe nictarisig CRG 80 and
therefore, 20 even an unskilled operator is able to carry out the filling

oper at i on. ¢an§&Re&fo@ea@oh@%s1sé)%$mdﬁke ﬁlgﬁq{eﬂgrﬂ]ﬂ{c@ chigo@iteser cra j@ce of
one of the uni t he upper oné and at the sane tinme, the distal ends

of the rei f&fa(?lr {rQ-gu treh tht }réﬁﬁ)rée@%ﬁ@ngté lﬂgﬁ’e‘b&i}ytpgcﬁ FE gra%L: %@ﬁlﬁntl?’ and

t hereby both re| orc ars 14 are gage e sl eeve 13
project, t he r(cjéa €, admlx glreo(fAé \Q&Cg ?eldrl}]::glrg%lggr% Itﬁ%fl per%orlmsanlcg wa etr ?éjducmg agent,

15  and high performance AE water reducing agent), and fibers which include ultra high
strength steel fiber or other fibers. In general, CRC 30 has a water cementitious
material ratio is less than 20%, and has a compression strength of over 100N/mm®. The
joint strength of CRC 30 is around 55 N/mm?, when the compression strength is 130
N/mm?,

20 Furthermore, above only an explanation of the case in which the units 1 are
connected when stacked in a horizontal direction has been explained, but in the case that
the units 1 are connected in a vertical direction, of course the side wall slabs 4 that form
the units 1 can be similarly connected together and integrated. In addition, in the case
that there are members corresponding to pillars and beams in the units 1 and these

25  members must be connected together, these members can be connected together and



25 and engaged wth the splice sleeve 13, and both of the units 1 are
‘connect ed toget her and 13 5 10 15 20 integrated. In order to engage the
reinforcing bar 14 to the splice sleeve 13, either the reinforcing bar 14
can be inserted first and then a hardening filler such as a nortar 5filled
into the splice sleeve 13, or when the rgionforcing bar 14 is inserted into
the splice sleeve 13, their nmechanical connections can be automatically

per f or ned 'r;tg% 8R8%n a Eingisa n?a]n? nd 11B shows a structure for integrating
two panel swz)y r0| nti ?lg ené ﬁoth panel s by engagi ng anchor reinforcing

bars 11 of each p ar .4 .and fill 0. ,The

i ntegration of pa%‘glogef zfﬁrbboglrg?f“éé& t:lcagg @ﬁ?ﬁé@a b"%%%’“% Ae e$ aInfjovm ng
effects are observed. (1) Since_the ceiling and the floor of the

t hr ee- d|nen??@ﬁéFhWﬁHﬂF@%Eméﬁ@”HBPﬁ@@“ﬁ?isIabs havi ng a thickness of 100 to
120 mm it is desirable to formthe connecting recess as small as possible.
Wen CRC 30 is us&il 6armnddiigedshavhen example ot athiresedimensippaloprraredbyi nensi on
of about 10 cm because a necessary structural strength can be obtai ned when
a reinfdci egedgarg ivert Rirfotimtetrel] af canedingauaniess hytha réclS Blascdnadhgrgigg
having a size of ten tinmes (10d) of the diameter of the reinforcing bar.

(2) It is dﬁ@&ié@ﬂir%oh&cﬂh?@ﬁﬁ?lﬁﬁBothhﬁ@EoﬁHoM%hd)O@fhcéT%‘ék@oﬁM t BhecificAlort
term Since the CRC 30 naferial can be solidified within half a day, the

three di mensi godln MYl 928V eBERTUENES BANDBILRL chyfBiert Brebdss 1B i

difficult to exa € recess, e’cause many

o 1171 0 d0f SRS ek B e BES B ESods BEBSTER A E, e

rei nforcing rs.in one pI ane W t hout crossing each other qr bendl n and
it even becerﬂfﬁgtt DEANG e IRIPIOngRars bl 216 PVt sorasi o grapest &rogheasoh of the
recesses are separated (4) Since the CRC 30 nortar Shas a high fluidity
when fi}Q i ngpeesses 1@inse the qtherjunitploside land theodistal endciveeaiiis dispasddringdathshal | ow
and narrow recess without formng void; and therefore, 25 even an unskilled
oper at or i sreabdselkaf th@aothygr mnit 11 hBothi dflthenginfpﬁi@bammll overlap in the recess 10,

and they are engaged in the form of a lap joint by the mortar Sthat fills the recess 10.
Thereby, both of the units 1 are connected and integrated.
When the aforementioned CRC 30 is applied to the unit 1 in the connecting
15  structure shown in Fig. 6B in place of the mortar, the following advantageous effects are
confirmed.
(1) Since the ceiling and the floor of the three-dimensional module 1 are formed by
slabs having a thickness of 100 to 120 mm, it is desirable to form the connecting recess
as small as possible. When CRC 30 is used, one side of the recess can be an
20  appropriate dimension of about 10 cm because a necessary structural strength can be
obtained when a reinforcing bar with a diameter of d is covered by a CRC 30 cladding
having a size of ten times (10d) of the diameter of the reinforcing bar.
(2) It is desirable to produce the three dimensional module within a short term.  Since
the CRC 30 material can be solidified within half a day, the three dimensional module

25  can be constructed within a day.



14 (5) Since the CRC 30 nortar Sis viscous and the water content thereof is
low, it is possible to apply the CRC 30 naterial to the jointing region of
the three di nensional nodul e wi thout form ng through hol es (no-I| eakage)
even when applied to the finished surface. 5 (6) Since a three-di nensional
nodul e can be integrated within a short Yeriod by use of the CRC 30
material, it is possible to denplish and dismantle the tenporary material s

used for seguid@iffidift té(fﬁllfc%‘e)kafhblet RendiRe Birthwiddaqy beddabemany inf¥feady t he
CRC 30 having a strength of 10d is used, it is necessary to use only a

smal | ”U”b%E\rsaa’?Q'c}vah%ﬁ h[)%%?égf %g&%@g@%ﬁﬁk ?ﬁ;}‘/rtﬁflﬁﬁg?écgés’\gﬁéﬁhCR&e

connecting recess can eas each of t

enbodi mentsj descrlged ab H‘? ar to the f rst rrbodl nme ﬂﬁ L{nlts 1
can be rel P28t §se4n ecaP§eg‘| &HRPSE‘ 18 A1Tangs g &g FCI% Vsb‘g/%%@?%w Mearried
out , outside the units 1, and since each of the units is integrated in

an air-ti gKtossingieach pther eihcadingsandof eveadiscomes prssipig &0§llbwhllﬁéleﬁﬁle§>r9@gt 0
70% t hi nner than conventionally, and 15 thus the units 1 can be nade |i ght
wei ght . 5 Mobeswarhoth eeesseb actiseparatedhowed in Fig. 6 can also be applied to
the case in which the units 1 are connected horizontally, and the

enbodi ment g4)diaptheCRC 30 moreinGhdd Dhigh floadityabisen fMlEing fhel reesds tioistpassiblase i n
which the units 1 are connected in a vertical direction. In addition, the

embodi nment §ISORWBO dvefiitto a&hhifovhsd nﬁr(ﬁ@ﬂac@% R Téﬁdlﬁg’ véid, ﬁﬁfm&ﬂéﬁﬁle with
the first enbodi ments showmn in Fig. 1 S, and the units 1 can be

connect ed b %&ﬂ%d@ﬁef%&%%lc%gﬁy ol el e Seklegs: Ve note that the

units 1 use € ea nt's above can be

Tanuf act ut fﬂ&bﬁﬁfﬁf‘%@‘% 3o sip o EPGe é’rf@%%%%%ﬁt"t SRR BT hisei o on

the floor nold 20 for the 25 floor slab formation and the wal]l npld 21 for
the wal® spessilie tasppmy therGREImateninl (@ the jomting segien efthpyhrpedimensiopdlor t ed by
the tenporary support frame 22 and platforns 23, concrete poured into these
frame nol dsiodaledwitheut éayning threhghirolesn(nbilepkag®) evehavhon eppliad to dmecfimisledbox
body 1A conprising the floor slab 2 and the wall slabs 4 is fornmed in an

i nverted stafae. At .the.sane tinme,. as.shown in Fig. 10A, the ceiling slab 3
is formed 5 separately as a flat precast concrete slab 1B, and the box body

1A and pr e@RHin&ON G &L SinehdiBnal Bad A canieVigkgted WRhHE! dhbﬂ@beﬁbéiby Bsbfe
assenbl ed and integrated, and thereby the
the CRC 30 material, it is possible to demolish and dismantle the temporary materials
15  used for securing the accuracy of the module without delay.

In Fig. 7, in the case that the units 1 are similarly connected horizontally and
vertically, a recess 10 is provided in the outer surface of one of the units 1 (the bottom
unit in the figure) and an anchoring member 12 is provided in the recess 10 thereof as an
engaging device for engaging the units 1 together horizontally. In the other unit 1 (the

20  top in the same figure) an identical anchoring member 12 disposed in this recess 10
projects, and in the recess 10 both the anchoring members 12 are horizontally lapped,
they are engaged in the form of a lap joint by the mortar Sthat fills the recess 10, and
thereby the units 1 are connected together and integrated. In this case, an anchoring

head part that is integrally formed on the distal end of the reinforcing bar can be suitably

25  used as an anchoring member 12.



unit 1 is conpleted. In this case, the integration of the box body 1A and
the precast concrete slab 1B can be carried out simlarly to the structure
in which the units shown in Fig. 6B are connected together. That is, as
shown in Fig. 10B, recesses 10 are forned 10 on the upper end of the wall
surface slabs 4 and the peripheral edge af2 the ceiling slab 3, and as shown
in Fig. 10C, after engaging the edges of the ceiling 3 into the recesses 10

of the wall surf a%e%babédeﬂscrip&% iﬁte%FatfoFl%f LIRS EWE iPReS7 Ldn BE @arﬂ?ciﬁ‘ﬁtggd

overl apped in the recess 10 o e~ceiling 3, the recesSes 10 are

State of o P oFERC AFRFRGRR Wil SyRPRI lbond 1B B eo ok

slab 3 are integrally connected, and the unit 1 is conpleted. 16 What is
cl ai med is:‘*¥%ﬁﬁqﬂsd§ﬁgﬁﬁﬁé?k%h met hod conprising the steps of fabricating
i n advance rectangul ar hol | ow box-shaped units nmade of concrete and

connect i ng (hes8ingaihesceilinganddhe fleer of dhe deserdimensiond maduie hhredpreed byon, or
both directions, thereby constructing a building, conprising the steps of:

5 provi dbng skbs hangaganigickisés 6210000 1Q0mmack isdesirhisie tnidrs the gatneetingrectdse
exterior surface of the units in advance; and connecting together and

integratingyghhs a?ﬁoé&?dlé!g %EﬁCﬁ@ﬁgﬁr@%,_dﬁ%id@%ﬂﬁy@é&ﬁ‘cﬁl 5 fse )
attachnment of exterior surfaces of said units to each other. 2. A unit

construct | OtﬁPéﬁ‘erHth éiz;@&?sriéﬂ <E&gab89t £ &h PedauSOTRELSLR %thn:?urﬁlt s‘?R:ﬁ{; feanfp@’ M Ng @

shearing co In ance serve as an engagl n evice on e exterior

surface on bpth sides of.the.units.to he connected together; d, cgnnecti ng
2nd it eor ab PP EA N eGP adsh S b A GT PEE I Py PR G AP i@ ot t or <
toget her through solidification of said hardening filler into a state that
provi des sh8aYinag sizerad ien mpnh(10dkof the giameter i theaeindorcpg bdge of sai d shear
cotters and said hardening filler. 3. A unit construction method according
to claih®1 cthptissiepigabitr® prodyss thd thresr dimiedsional masoimeithinaghositrer. tSinerer ve
as an engaging device in a recess on the external surface of both units
that are tothxeCRQri0anhteraltcagde BelidifiadovithitelidlBpdayn thehbieh donenzagial mgdoenber s

i nside said recess and connecting 5 together and integrating the units by

engagi ng t heseb&esiRaatiedditabeass using the hardening filler that fills the
recess.
(3) It is difficult to fill, for example, a mortar 5in the recess, because many reinforcing
bars are crowded in the recess. However, it becomes easy to fill the recess when CRC
15 30 is used, because it is possible to arrange the reinforcing bars in one plane without
crossing each other or bending, and it even becomes possible to fill while the reinforcing
bars on both recesses are separated.
(4) Since the CRC 30 mortar Shas a high fluidity when filling the recess, it is possible to
fill CRC 30 even into a shallow and narrow recess without forming void; and therefore,
20  even an unskilled operator is able to carry out the filling operation.
In Fig. 8, a splice sleeve 13 is bored into the outer surface of one of the units 1
(the upper one), and at the same time, the distal ends of the reinforcing bar 14 that are
inserted into this splice sleeve 13, and thereby both of reinforcing bars 14 are engaged

by the splice sleeve 13 project, the distal end of the reinforcing bar 14 is inserted into

25  and engaged with the splice sleeve 13, and both of the units 1 are connected together and



17 4. A unit construction nethod according to claim2 conprising the steps
‘of: providing a connecting nenber to serve as an engagi ng device in a
recess on the external surface of both units that are to be connected
t oget her; and overl appi ng both connecting nenbers inside said recess and
connecting 5 together and integrating the3units by fixing these connecting
menbers using said hardening filler that fills the recess. 5. A unit
constructi qpegRidPd 1RGFRT elgga?e_mé @m%r%in%%pu 8 19 shh& §¢er330diihePitRVi di ng
a recess as a connecting nenber in an external surface of one of the units
whi ch are to. be conne n n orj . di i.nsi sai d
recess to §gpggcg¥q§ﬁ?%§%5§ ﬁﬁg%%€$§g?“gm%?gﬁ%@?ﬁﬁgéﬁﬁgﬁg 5??§ggﬁ%nber in a
recess of another unit protruding fromsaid unit; and.connecting, together
and integr a{%i”ﬁg 1t9ithe BRJR S[Ft‘?i"? %Q’tﬁf W@Bﬁ?%@"ﬁ%’f"l‘f‘%‘?aragés et iniegh &r s
inside of said recesses and fasteni ng these anchoring nenbers using said
har deni ng fsldeved 31 thair mechhnicaaiodnectionsean beo itomatigdlly pedagnediwith e#senet hod
according to claim2 conprising the steps of: providing a recess as a
connect bng nenberFigsn 1aA axitidBrshlows arstracteredfor imegrating twe panelsdyjbinthg emds t o
be connected and an anchori ng nenber di sposed inside said recess to serve
as an engagfmgtiieiteRby éngdpinp AaEH réRfordlfS Birk NY offefdleiankI &r 4 &EHSTilling
another unit protruding fromsaid unit; and connecting together and
integratin i i b J g ggﬂgers
i nsi de of gg?%h?gggggcggggﬁas?g%?ﬁ I%EgggEEwgﬁgkﬁﬁétﬁé%%g?ghﬁgkﬁgm ald
har deni ng fihler wrat fﬁ%l§ saig recess. 10 7. A unit construction nethod
accordi ng 28 (EIFeaﬁo OB TS Ss?rﬁa THE st eps of: providing a recess as a
connecting nmenber in an external surface of one of the units which are to
be connect 8 aniicarhasribeg pththadionee! e dyesdunsnsiongbmedyly Lgctsmed By ser ve
as an engagi ng devi ce;

10 slabs having a thickness of 100 to 120 mm, it is desirable to form the connecting recess

as small as possible. When CRC 30 is used, one side of the recess can be an
appropriate dimension of about 10 cm because a necessary structural strength can-be
obtained when a reinforcing bar with a diameter of d is covered by a CRC 30 cladding
having a size of ten times (10d) of the diameter of the reinforcing bar.

15  (2) It is desirable to produce the three dimensional module within a short term. Since
the CRC 30 material can be solidified within half a day, the three dimensional module
can be constructed within a day.

(3) It is difficult to fill, for example, a mortar Sin the recess, because many reinforcing
bars are crowded in the recess. However, it becomes easy to fill the recess when CRC

20 30 is used, because it is possible to arrange the reinforcing bars in one plane without
crossing each other or bending, and it even becomes possible to fill while the reinforcing
bars on both recesses are separated.

(4) Since the CRC 30 mortar Shas a high fluidity when filling the recess, it is possible to
fill CRC 30 even into a shallow and narrow recess without forming void; and therefore,

25  even an unskilled operator is able to carry out the filling operation.



5 di sposing an anchoring nenber in a recess of another unit protruding from
said unit; and connecting together and integrating said both units by

| appi ng both of the anchoring nmenbers inside of said recesses and fastening
t hese anchoring nmenbers using said hardening filler that fills said recess.
10 8. A unit construction nmethod accordi a4 to claim1 conprising the steps
of : enbedding a splice sleeve as an connecting device in the external
surface of @)Sinde the€ROBO mokrtar big visooumeaidats wated tontentpereoits émd ioks a
reinforcing bar fromthe external surface of the other 5 unit to be

connect ed;  5adid1é &fﬁﬁpﬁﬁ&et&l@c 80 Ghadrial td @k MbiRfisd RYIdMASS (RE tHrbiediffecAgbnalni t

into said splice sleeve of one unit for integrating both units. 9. A unit
constructio cardi ' 4 iS5l fe eddi ng
o apl i co si BeTEAEtAR ERRIAR thed o Th S GRERY B b Foed e8RS R iSRRG,
the units to he connected; protruding one end of a reinforcing bar fromthe
external sufPHCE of the other 19 5 unit to be connected; and inserting
the end of a reinforcing bar of the other unit into said splice sleeve of
one uni t9 f of6)iSimcsg thrderdmspsipnal madyle cag be Antggratedowithin @ sheit paripebhpeg of
according to claim3 conprising the steps of: enbedding a splice sleeve as
an connect i thg @REi30enateridlhi¢ ispdssibleab dsmofigcandofismomelathe tdneparaiytrgateralbe
connected; protruding one end of a reinforcing bar fromthe external
surface of tded fof etribg theidcciracydef thompatleadihoandelanserting the end of a
reinforcing bar of the other unit into said splice sleeve of one unit for

integrati ng@ﬁ.ﬂ/ﬂem'bf@c 38 hatin Bisﬁreﬁg?ﬁ'ﬁff {0 is 1Ry, 7k Recks 8k &3 e Psiphii M 4
conprising the steps of: embedding a splice sleeve as an copnectlng devi ce
N the oxt ehifh SHEIAES. @bt BB AEndl\ec BIS ALABERIARTLRc R Sldelelpo one

end of a reinforcin exter nal” sur uni

be conngected; .and i ing.the end of a reinforcing bar of the other unit
o ey ERTLpibiy

into s

In each of the embodiments described above, similar to the first embodiment,
the units 1 can be reliably and rigidly connected together only by operations carried out |
outside the units 1, and since each of the units 1 is integrated in an air-tight state, the
thickness of each of the units can be made 50 to 70% thinner than conventionally, and

15  thus the units 1 can be made light weight.

Moreover, the embodiment showed in Fig. 6 can also be applied to the case in
which the units 1 are connected horizontally, and the embodiments shown in Fig. 7 and
Fig. 8 can also be applied to the case in which the units 1 are connected in a vertical
direction. In addition, the embodiments shown in Fig. 6 to Fig. 8 can be arbitrarily

20  combined with the first embodiments shown in Fig. 1 to Fig. 5, and the units 1 can be
connected in both the horizontal and vertical directions.

We note that the units 1 used in the each of the embodiments described above
can be manufactured by suitable methods, and one of these advantageous manufacturing
methods is shown in Fig. 9 to Fig. 10. As shown in Fig. 9A, the floor mold 20 for the

25  floor slab formation and the wall mold 21 for the wall surface slab formation can be



-one-unit for integrating both units. .A As9. Ay .A@ _. A AfAL. A9. Ah

. AS9. ASU@ A@o AA, 9. An@h A, , % Ay. A@ A . A, A9. AL. A2680PLXwxqj av+

3} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] cRa! (, §der &l.;

6} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢ ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal 65C=VdoOFQ(r } xsni d_Z] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] c@]smé’lcé ¥ &plog|suppwteddy] thejeszjosaty Saproa] ﬁ@@&% éﬁ‘} pljferhtdd.ca] ca] ca
] ca! GEF

CHITE" " #Higohbtebdioedinto &i%sd frami (ol ahd djecsblycar] shaivadd Fip. O8] tr]predasta] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]jcaljcaljcal& "' (f(()w)&
*NXFH0++, | gonbrete Boxlbd YO0 GRS ¥R b 4163) SRSk ERLES] 43 fAkhEaLLA] cal ca]

ca] ca] ca] ca] ca] ca] ca] cd] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca! 122$2=272

22<333D444L, 2777, ol g o .
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through a close attachment of exterior surfaces of said units to each other.

2. A unit construction method according to claim 1 comprising the steps of:
forming a shearing cotter in advance to serve as an engaging device on the
exterior surface on both sides of the units to be connected together; and
connecting and integrating said units by compression attaching said shearing
5  cotters together through solidification of said hardening filler into a state that provides
shearing strength in the in-plane direction by use of said shear cotters and said hardening

filler.

3. A unit construction method according to claim 1 comprising the steps of:
providing a connecting member to serve as an engaging device in a recess on
the external surface of both units that are to be connected together; and
overlapping both connecting members inside said recess and connecting
5  together and integrating the units by engaging these connecting members using the

hardening filler that fills the recess.
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5. A unit construction method according to claim 1 comprising the steps of:
providing a recess as a connecting member in an external surface of one of the
units which are to be connected and an anchoring member disposed inside said recess to
serve as an engaging device;
5 disposing an anchoring member in a recess of another unit protruding from said
unit; and
connecting together and integrating said both units by lapping both of the
anchoring members inside of said recesses and fastening these anchoring members using

said hardening filler that fills said recess.

10
6. A unit construction method according to claim 2 comprising the steps of:
providing a recess as a connecting member in an external surface of one of the
units which are to be connected and an anchoring member disposed inside said recess to
serve as an engaging device;
) disposing an anchoring member in a recess of another unit protruding from said

unit; and

connecting together and integrating said both units by lapping both of the
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prov1d1ng a recess as a connecting member in an external surface of one of the

units which are to be connected and an anchoring member disposed inside said recess to
serve as an engaging device;
5 disposing an anchoring member in a recess of another unit protruding from said
unit; and
connecting together and integrating said both units by lapping both of the
anchoring members inside of said recesses and fastening these anchoring members using
said hardening filler that fills said recess.
10
8. A unit construction method according to claim 1 comprising the steps of:
embedding a splice sleeve as an connecting device in the external surface of
one of the units to be connected;
protruding one end of a reinforcing bar from the external surface of the other
5  unit to be connected; and
inserting the end of a reinforcing bar of the other unit into said splice sleeve of

one unit for integrating both units.

9. A unit construction method according to claim 2 comprising the steps of:
embedding a splice sleeve as an connecting device in the external surface of
one of the units to be connected;

protruding one end of a reinforcing bar from the external surface of the other



T—

-10/10% & ()-y-10% & ()-+yl0% & ()-ff)10% & ()-L' MLO% & ()-y3%40% & ()-}}7~Y
R xmbC 10910%w& ()- 10" 10

10°f:10% & ()-f8MLO% & ()-y9610% & ()-4@0% & () -~~CNaBnbC 10310%W& ()-'!' @
1090V () - 10%w&' ()- 109%v& ()-, L10%WK ()-3z10%v& ()-N 0} dEmbC 10

% 10%VE ()-#10%&' ()- 10%v& ()- 10%w& (38 y10%w& ()-" 10%w& ()- ~dEnbC 10
%610%vE ()-#10%W ()-- 10%w&' ()-+10%w& ()-S)10%v& ()-9' 10%v& ()- Nornal "
"Headi ng 13jh&"to'beleadhétted?3he” " Headi ng 33]c" "Headi ng 43]c" "Heading 53]c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default

Paragraph Fonta F#ﬂffﬁﬂg iefeabloya ?éleoY(l{vﬁégar%f REY O A MO Fid dplice 3R¥%ve SOF
"$1 & (*, q. 0$2<3L5?7A9[; &=>ABDF RSUWGYY| } | E_ab/ df gLi Zkyrm

pqvst Ovwxy#{ K| stuvwxyz{| }~6Ti mes New RorranArl al Courier
New'h Root ntu%]lt%?%%%ﬁr{gn@zici B o ()*+, -./01234567809:

<=>7@A\BCDEFGHI JKLM\ICPQ?STUVV\XYZ[ \ ] A " abcdef ghi j kl mopqr st uvwxyz{ | } ~

10. A unit construction method according to claim 3 comprising the steps of:
embedding a splice sleeve as an connecting device in the external surface of
one of the units to be connected;
protruding one end of a reinforcing bar from the external surface of the other
5  unit to be connected; and
inserting the end of a reinforcing bar of the other unit into said splice sleeve of

one unit for integrating both units.

11. A unit construction method according to claim 4 comprising the steps of:
embedding a splice sleeve as an connecting device in the external surface of
one of the units to be connected;
protruding one end of a reinforcing bar from the external surface of the other
5  unit to be connected; and
inserting the end of a reinforcing bar of the other unit into said splice sleeve of

one unit for integrating both units.



